The purpose of this empirical research was to use the perceived resources and technology acceptance model (PRATAM; Ku, 2009) to observe and measure students' beliefs on using the WebCT online learning system (OLS) in two WebCT courses offered at a large university in the south-eastern United States. PRATAM was replicated from previous research to address the factors of perceived resources (R), perceived usefulness (U), perceived ease of use (EOU), attitude towards using, behavioural intention to use (BI), and actual system use (USE). The results show that the constructs of PRATAM explained the data well in both surveys conducted. This study makes a contribution to the literature on PRATAM by identifying and understanding the factors that influence students' behaviours in response to the OLS. Moreover, it provides insights for administrators and instructional designers for improving students' persistence and retention in online learning courses.
Introduction
In higher education, the implementation of information and communication technologies (ICTs) has become widespread from applying for courses, registering for courses, taking classes, to composing assignments and communicating with instructors and cohorts. The main reason behind the implementation is the expectation of enhancing the quality of communication and teaching and improving student learning and persistence (Nora & Snyder, 2009) . One of the most noticeable implementations in higher education is online learning (OL). Unlike traditional face-to-face learning, which requires students to come to a physical classroom with supervision at a particular time, OL utilises ICTs, enabling students to pick their favourite time and location, and even use their own personal computers to access the course content.
However, since the nature of OL relies heavily on students voluntarily accessing and interacting with the computer and the Internet technology, a good student in a traditional face-to-face class may not necessarily be a good student in OL, and vice versa. Researchers suggest that one of the biggest challenges for OL is student retention (Clay, Rowland, & Packard, 2009) . Researchers also warn that the attrition rate for online courses is significantly higher than in traditional courses (Diaz, 2002; Wells, 2007) . What we know regarding teaching, learning and motivation from face-to-face classes might not be appropriate for the OL environment. There are few studies that provide explanations on students' behaviours specific to the World Wide Web Course Tools (WebCT) online learning system (OLS) (Pituch & Lee, 2006) . Understanding the factors that influence students' behaviours in the OL environment is becoming critical for administrators and instructional designers with regard to improving student persistence and future OL expansion.
The present study identifies and examines the factors that influence students' behaviours in using a Webbased course in a large south-eastern university in the United States. A theory-based perceived resources and technology acceptance model (PRATAM; Ku, 2009 ) was proposed to examine students' perceived resources (R), perceived usefulness (U), perceived ease of use (EOU), attitude towards using, and behavioural intention (BI) as predictors of the usage behaviours in OL courses. The technology acceptance model (TAM; Davis, 1986) has been widely applied to explain and predict the intended usage and acceptance behaviours in OL (Turner, Kitchenham, Brereton, Charters, & Budgen, 2010; Venkatesh & Davis, 2000) . However, researchers have commented that the TAM framework has not been applied to WebCT (Ngai, Poon, & Chan, 2007) .
Review of literature Online learning systems
OL is an enhanced e-learning method which involves training, education, coaching, information and any learning content that is delivered digitally or electronically (Fallon & Brown, 2003) . OL applications, such as chat sessions, posts and emails, facilitate communication between instructors and students in various ways (Romanov & Nevgi, 2006) . Institutions provide a more flexible, interactive, rich, engaging, and easy-to-use learning environment to support students in collaborative learning, knowledge building and the sharing of ideas (Lu, Yu, & Liu, 2003) through the adoption of OL. OLSs (also known as course management systems) are software systems that are specifically designed for faculty and students (Morgan, 2003) . An OLS provides the accessibility and scalability of learning content, one-to-one learner central instructions, and a trial and error simulation environment. Many universities have already contracted with OLS providers such as WebCT, Blackboard and Moodle to facilitate online instruction and enhance student OL (Ngai et al., 2007) .
Blackboard, Whiteboard, Moodle, and WebCT are popular learning management systems (LMSs) which are usually used by institutes of higher education. "LMS is a self-contained webpage with embedded instructional tools that permit faculty to organise academic content and engage students in their learning" (Gautreau, 2011, p. 2) . Research has examined these systems to study student outcomes such as perceptions (Kinash, Brand, & Matthew, 2012) , motivation (Deng & Tavares, 2013) , effectiveness (Novo-Corti, Varela-Candamio, & RamilDiaz, 2013) , usage and acceptance (Porter, 2013) . Research has also been conducted on course management system (CMSs), which are subsumed by LMSs. A CMS is primarily used by educators to distribute information to students and prepare and organise course material, assignments, and projects and also to collaborate with other academics through posts, forums, and messages. CMSs have also been examined on different dimensions of student perception, usage, quality of e-courses, and performance in an online environment. Horvat, Dobrota, Krsmanovic, and Cudanova (2015) examined differences in student perceptions of and satisfaction with Moodle and found that females gave more importance to the quality of course material, feedback, waiting time and user-friendliness. Wei, Peng, and Chou (2015) found that usage of interactive tools and students' perceived and actual usage logs in Blackboard and Moodle influenced students' OL performance.
Challenges for OL
There is minimal technical support available for ordinary people, who are usually the main users of most OLSs. Willett (2002) found that various technical difficulties, such as system incompatibilities, firewalls, software design, human error, poorly designed courses, lack of student support, and insufficient knowledge, could be barriers for students to interact with and learn from OLSs. The frustrations caused by perceived or real technical difficulties, therefore, might influence students' beliefs, attitudes, intentions and behaviours towards using WebCT. The other challenge for OLSs is the consistently high drop-out rates (Pan, Sivo, & Goldsmith, 2016; Wells, 2007) .
Theoretical approaches to student perceptions, learning and performance in an online environment
Most of the theoretical frameworks used in OL literature are motivated by constructivist and social learning theories. "The sociocultural perspective informs theories of the conditions for the possibility of learning, whereas theories developed from the constructivistic perspective focus on what students learn and the processes by which they do so" (Cobb, 1994, p 13) . Studies have utilised social learning theory to study student outcomes, such as students' online participation in hybrid learning environments (Huang, Lin, & Huang, 2012) , participation types, and learning styles (Shaw, 2012) . The community of inquiry framework is another theoretical approach based on collaborative constructivist principle . Researchers have used this framework to study various facets of student learning in online and blended environments Taylor, 2016; Traver, Volchok, Bidjerano, & Shea, 2014) .
Other theoretical models, such as task technology fit model (Venkatesh, Morris, Davis, & Davis, 2003) , theory of reasoned action (Fishbein & Ajzen, 1975) , theory of planned behaviour (Saade, He, & Kira, 2007) , social cognitive theory (Bandura, 1986) , and TAM (Venkatesh & Davis, 2000) , have been utilised to study students' attitude, perception of and behaviour towards OL. Further, they have been applied to examine student-related outcomes in OL (D'Ambra, Wilson, & Akter, 2013; Doyle, Garrett, & Currie, 2014; Guiffrida, Lynch, Wall, & Abel, 2013) . In our study, we utilised TAM to understand the factors that influence students' behaviours towards WebCT.
TAM
TAM is used to describe "computer usage behavior across a broad range of end-user computing technologies and user populations" (Davis, Bagozzi, & Warshaw, 1989, p. 985) . It has become the most widely applied model for explaining and predicting usage intentions and acceptance behaviours of ICTs (Kim, 2008; Park, 2009) . For more than two decades, TAM has been accepted as a valid and simple model for predicting the acceptance of ICTs (Davis et al., 1989; Liu, Chen, Sun, Wible, & Kuo, 2010; Lu et al., 2003; Pan, Sivo, & Brophy, 2003; Sivo, Pan, & Brophy, 2004; Sivo, Pan, & Hahs-Vaughn, 2007; Wong, Teo, & Russo, 2011) .
TAM is based on the theory of reasoned action (TRA; Fishbein & Ajzen, 1975) . TRA assumes that human behaviour is the outcome led by behavioural intentions. It is the degree of an individual's intention to perform a specified behaviour. The intentions are influenced by attitude (A) and subjective norms (SN), which are formed from behavioural and normative beliefs (Fishbein & Ajzen, 1975) . The theory of planned behaviour (TPB; Ajzen, 1985) is an extension of the TRA, which incorporates perceived behavioural control as the additional determinant on users' behavioural intentions and actual behaviour (Madden, Ellen, & Ajzen, 1992) . TPB assumes that when people believe they are in control of their own behaviour, their intention to perform that behaviour will likely increase whether or not their attitudes about that behaviour are favourable. TRA and TPB have been used to explain and predict human behaviour in specific situations, including the OL behaviours of students (Chen et al., 2013; Shroff, Deneen, & Ng, 2011; .
TAM provided associations between perceived usefulness (U), perceived ease of use (EOU), users' attitudes towards using (A), behavioural intentions to use (BI) and actual use of computer systems (Davis, 1986; Davis et al., 1989) . TAM adopted the same assumptions of users' attitudes towards using (A) and BI from TRA. In addition, Davis (1989) further defined U as how much an individual believes using a system improves job performance and perceived EOU as how much an individual believes a system is easy to use. U is a major determinant of the user's intentions while EOU has a significant effect on the user's intentions.
Extended TAM
Researchers have found that resources are a key determinant towards learning and adopting information systems (Lee, 2008; Morris & Venkatesh, 2010; Smith & Sivo, 2012) . Resources influence users' motivation in the information system. R is the individual's belief in personal and organisational resources that the person needs to use an information system. The concept of R first came from TPB (Ajzen, 1985) . Mathieson, Peacock, and Chin (2001) argued that overlooking the resources barriers, such as lack of time, money, and equipment, might prevent an individual from using the technology. Mathieson et al. (2001) therefore proposed an extended TAM with the constant "perceived resources" (R). They defined R as the objective measurement of the belief in the resources towards a specific task at a single point of time. The results of the Mathieson et al. (2001) research indicate that R affects an individual's BI and EOU, and has a minor effect on U (Figure 1 ). Lee (2008) conducted a study of 1,125 college students who used a web-based learning system in their universities to examine the influence of perceptions of needed resources towards students' adoption of an OLS. A model was proposed to denote internal and external organisational factors which represented R. The findings not only confirmed the constructs of the original TAM, but also suggested that U and EOU influence R and that R could lead to better online adoption.
Based on a review of the literature, the following hypotheses (H) were proposed:
• H1: Perceived resources will have a significant positive effect on perceived usefulness.
• H2: Perceived resources will have a significant positive effect on perceived ease of use.
• H3: Perceived resources will have a significant positive effect on behavioural intention.
• H4: Perceived ease of use will have a significant positive effect on perceived usefulness.
• H5: Perceived ease of use will have a significant positive effect on attitude towards using.
• H6: Perceived usefulness will have a significant positive effect on attitude towards using.
• H7: Perceived usefulness will have a significant positive effect on behavioural intention to use.
• H8: Attitude towards using will have a significant positive effect on behavioural intention to use.
• H9: Behavioural intention to use will have a significant positive effect on actual system use. 
Methodology Participants
Data was collected from two survey questionnaires. The participants were students enrolled in WebCT online courses offered in the College of Education at a large public university located in the south-eastern part of the United States. The total enrolment in fall 2008 was 168 students in "Introduction to Educational Technology" and 84 students in "Foundation of Developmental Reading".
Study design
This study utilised a pre-test, post-test experimental research design in which data was collected through surveys administered at two points in time to investigate the changes in students' beliefs, attitudes, intentions, and behaviours towards the use of WebCT. The participants were asked to complete the same identical questionnaire two times in a 6-week interval. The study focused on the relationships between six manifest variables -perceived usefulness (U), perceived ease of use, (EOU) perceived resources (R), attitude towards using (A), behavioural intentions to use (BI), and the actual system use (USE) of WebCT. The causal constructs were based on the belief-attitude-intention-behaviour relationships in TAM and were adapted in PRATAM (see Figure 2 ).
Figure 2. Hypothesis model of PRATAM

Data analysis
The data analyses in the current research consisted of two sections: (1) validity and reliability of the instruments and (2) structural equation modelling (SEM) on the model fit and weights of PRATAM constructs. A repeated-measures analysis of variance (ANOVA) was used to test the consistency between the pre-test and post-test data. The data analysis procedures were conducted via statistic software packages SPSS® for Windows® 17.0.1 and SAS® for Windows® 9.2. The standardised coefficient beta (β) and the significant values were generated to analyse the weight and significance of the research hypotheses. The coefficient of determination (R 2 ) value and fit indexes were generated to inspect the manifest variables constructs and the overall goodness of fit for PRATAM. 
Instruments
The survey instruments were adopted from previous research studies (Lee, 2008; Pan, 2003; Siegel, 2008) , which have shown reliability and validity evidence. A total of 30 question items were used in the questionnaire. All the items were a brief statement followed by a 7-point Likert scale ranging from extremely likely (7) to extremely unlikely (1) as well as not applicable (N/A). Table 1 provides the list of items used to measure each variable. The Cronbach's alpha reliability for the items of each construct has been reported for pre-test and post-test data and compared with the reliabilities reported in Mathieson, 2001 , Pan (2003 , and Siegel (2008) from which the items were adapted. On the average, the frequency I log in on WebCT: On the average, the length of time I spent every time I log in on WebCT:
• Perceived resources (R) instrument: Four items were adapted from Mathieson et al. (2001) .
• Perceived usefulness (U) instrument: Six items were adapted from Pan (2003) .
• Perceived ease of use (EOU) instrument: Six items were adapted from Pan (2003) .
• Attitude towards using (A) instrument: Three items were adapted from Siegel (2008) .
• Behavioural intention to use (BI) instrument: Four items were adapted from Lee (2008) .
• Actual system use (U) instrument: The data of actual system use of WebCT in the current study was collected by frequency of use and amount of time spent. Pan (2003) applied these concepts in the instruments and successfully represented students' WebCT usage. Two items measured actual system use (U). Both items were measured on a 6x-point nominal scale. The items are "On the average, the frequency I log in on WebCT:" and "On the average, the length of time I spent every time I login on WebCT:".
• Demographics: Five items were used to collect demographics information. Items were adapted from Pan's (2003) and Siegel's (2008) instruments to evaluate students' basic demographic information. The items included gender, age, racial/ethnic groups, academics status and occupational status.
Results
Demographic results
A total of 115 valid pre-test post-test survey questionnaires were used to analyse the data. The response rate was 54.6% and 30.9% for the two online classes. The overall response rate for both online classes was 46.6%. Females represented 89.6% (n = 103) of the total participants, while males, 10.4% (n = 12). The age of the participants ranged from 18 to 52 years with the average age being 23 years for both males and females; data from two participants were missing. Most of the participants were White (93%), with Hispanic (8.7%), Black (3.5%), and Asians (1.7%). Five participants did not respond to this question, and data from one participant was missing. Sophomores (43.5%), juniors (27.8%) and graduate students (18.3%) constituted the top three groups in academic status. Approximately 42% of the students had part-time jobs followed by 34% having no current job, and 27% having full-time jobs.
Validity results
An exploratory factory analysis (EFA) was first conducted to validate the structures and the measurement items for R and PRATAM. A total of 25 measurement items (4 items for R, 6 items for U, 6 items for EOU, 3 items for A, 4 items for BI and 2 items for U) were analysed through SPSS 17's dimension reduction function on both pre-test and post-test data after excluding the demographic instruments. (Kaiser, 1974) . These results suggest that factor analysis could be assumed to provide distinct and reliable factors (Field, 2005) . In addition, Bartlett's test of sphericity for both the pre-test and post-test results (sig. < .05) suggested factor analysis was suitable for the study (Field, 2005) . Based on the assumptions of the causal relationships between the manifest variables, the Promax rotation method (Hendrickson & White, 1964) was used. Table 3 displays the results of EFA for pre-test data. The pre-test factor component matrix indicates that the initial instrument items provided adequate measurements on the manifest variables such as R (R1, R2, R3, R4), U (U1, U2, U3, U4, U5, U6), EOU (EOU1, EOU2, EOU3, EOU4, EOU5, EOU6), and actual system use (USE1, USE2). However, the manifest variables (attitude towards using -A1, A2, A3 -and behavioural intention to use -BI1, BI2, BI3, BI4) fell into the same factor. These results suggest that the measurement items for A and BI might be interrelated.
The post-test factor component matrix also indicates that the measurement items for R (R1_PST, R2_PST, R3_PST, R4_PST), EOU (EOU1_PST, EOU2_PST, EOU3_PST, EOU4_PST, EOU5_PST, EOU6_PST), and USE (USE1_PST, USE2_PST) demonstrate adequate independence with their own group of factors. However, a problem was raised on the measurement items for U (i.e., U1_PST, U2_PST, U3_PST, U4_PST, U5_PST, U6_PST), A (i.e., A1_PST, A2_PST, A3_PST), and BI (i.e., BI1_PST, BI2_PST, BI3_PST, BI4_PST). These three manifest variables fell into the same factor, which failed to support the independence between the manifest variables (Table 4) . While recognising the issues on the interrelated measurement items for some manifest variables, the current research, however, still used the initial measurement items for all six manifest variables to maintain the same construct of PRATAM throughout the whole study. 
Reliability results
The values of six manifest variables were summed from its measurement items. Reliability analysis was conducted to validate the internal consistency on the five sets of measurement items. The measurement items were inspected on the same dimension as their manifest variables. The only exception was the measurement items for USE, which measured the two different dimensions (i.e., frequency and length) of WebCT usage. Table 5 displays Cronbach's alpha (Cronbach, 1951) for the five manifest variables on both pre-test and posttest data. Carmines and Zeller (1979) suggested Cronbach's alpha over 0.70 is considered acceptable reliability. Most measurement sets exceeded the 0.9 level except R, which indicates good internal consistency on the test results. 
Repeated-measures ANOVA results
In order to identify the differences on students' pre-test and post-test scores within PRATAM's six manifest variables, repeated-measures ANOVA was used to test the assumption of the homogeneity of variance. The results show that the mean score of R in the pre-test (M = 25.87) was not significantly different from the mean score in the post-test (M = 25.59), F (1,111) = .844, p < .05. Therefore, the results suggest that none of the scores for PRATAM's manifest variables was significantly different between pre-test and post-test data (Table 6 ). 
Path analysis results for pre-test data
Path analysis was used to examine the causal relationships between the manifest variables of PRATAM. SAS Windows 9.2 PROC CALIS (i.e., covariance analysis of linear structural equations) procedure was utilised to perform the analysis of covariance matrices. Maximum likelihood parameter estimation method was used. The equations with standardised coefficients of the PRATAM in pre-test data are presented in Table 7 and Figure 3 . Figure 3 . Path diagram of PRATAM in pre-test data Hatcher (1994) suggested the path coefficient t value should exceed 1.96 at the p < .05 level, exceed 2.58 at the p < .01 level, and exceed 3.30 at the p < .001 level. The R 2 values indicate that R accounted for 12% of the variance of EOU; R and EOU accounted for 15% of the variance of U; U and EOU accounted for 53% of the variance of A; and R, U, and A accounted for 68% of the variance of BI to use. However, BI accounted for only 3 % of the variance of USE.
The fit indices were consulted to determine the overall fit of the proposed model to the data. A value lower than 0.08 for root mean square error of approximation (RMSEA) indicates good model fit while other values require 0.95 or larger to indicate an acceptable model fit (Fan & Sivo, 2007; Hu & Bentler, 1999; Sivo, Fan, Witta, & Willse, 2006) . The values of comparative fit index (CFI) (0.96), normed fit index (NFI) (0.93), and McDonald's centrality (MC) (0.95) were within acceptable range. However, the values of chi-square (17.2) and RMSEA (0.13) were high suggesting misfit between the proposed PRATAM and the pre-test data. The fit indexes indicate that the model deserves modification for better data fit.
The examination of residual matrix and Wald modification beta matrix indicated that a path between perceived EOU and the BI is warranted to significantly decrease the chi-square value. Therefore, a causal link from perceived EOU to BI was added in PRATAM. The equations with standardised coefficients of the revised PRATAM in pre-test data are presented in Table 8 and Figure 4 . The R 2 remained the same after adding the new causal relationship between perceived EOU to BI. The only exception was BI, which accounted for 4% more variance in addition to 72% of the variance by the new causal relationships from perceived EOU. The fit indexes obtained from the revised PRATAM indicated that the modified PRATAM fitted better with the pre-test data when compared to the initial model. The value of RMSEA was close to 0 indicating negligible difference between the revised PRATAM model and the data. In addition, the chi-square value significantly decreased to 4.67 indicating a good fit. Furthermore, NFI, CFI and MC all exceeded the 0.95 level, providing further evidence of a good fit. * t > 1.96 (p < .05); ** t > 2.58 (p < .01); *** t > 3.30 (p < .001) Figure 4 . Path diagram of revised PRATAM in pre-test data
Path analysis results for post-test data
The equations with standardised coefficients of PRATAM in pre-test data are presented in Table 9 and Figure  5 . The R 2 values indicate that R accounted for 32% of the variance of EOU, and R and EOU accounted for 30% of the variance of U. U and EOU also accounted for 72% of the variance of A. R, U and A accounted for 77% of the variance of BI. However, BI accounted for only 27% of the variance of U. Examination of the fit indexes indicated a good fit of PRATAM to the post-test data. The values of chi-square, RMSEA, CFI, NFI, and MC were 2.38, 0.00, 1.00, 0.99 and 1.00 respectively. The residual matrix did not have high values, thereby providing further evidence of a good fit model. * t > 1.96 (p < .05); ** t > 2.58 (p < .01); *** t > 3.30 (p < .001) Figure 5 . Path diagram of PRATAM in post-test data
Hypotheses-testing results
The examination of path coefficients in both the pre-test and post-test models provide full support for hypotheses 2, 4, 5, 6, 7 and 8, partial support for hypotheses 1 and 9, and no support for hypothesis 3 (Table  10) . 
Discussion
The purpose of this study was to identify the factors and causal relationships that influence students' WebCT usage behaviours, by utilising PRATAM. Overall, PRATAM demonstrated a significant fit to the collected data and explained the constructs and causal relationships from the aspects of students' beliefs, attitudes, intentions and behaviours. In the pre-test data, PRATAM missed several fit indexes' cut-off levels and chisquare (χ 2 = 17.19 p < .01) failed to support a goodness of fit for PRATAM. However, a revised additional causal relationship from EOU to BI showed a moderate model fit with chi-square (χ 2 = 4.67, p > .05). On the other hand, the post-test data showed a great model fit with (χ 2 = 2.38, p > .05) PRATAM without any modification. A possible reason for the need to modify PRATAM in the pre-test might be the time required to form the BI on using WebCT. Davis et al. (1989) suggested that the formation of the BI requires a period of time. Even the initial design of the current research arranged the pre-test in the middle of the semester so that students had time to form the BI. This period of time might not be adequate for students to respond to the instrument. The higher fit indexes result in the post-test data indicated that students' BI was well developed at the time of the post-test. Thus, the result suggests that formation of BI on using WebCT might require as long as a whole semester.
Overall, PRATAM explained more variance in the post-test data than the pre-test data in this study. Compared to the pre-test data, R 2 gained 5% to 20% in the post-test data. Therefore, the results indicate that students' progress in a WebCT course might influence the abilities of PRATAM to interpret the students' beliefs, attitudes, intentions, and behaviours. Table 11 The study provided full support for hypotheses 2, 4, 5, 6, 7 and 8, partial support for hypotheses 1 and 9, and no support for hypothesis 3. Hypothesis 1 assumed that personal and organisational resources which students believe they could have for using WebCT will positively influence their beliefs on using the WebCT system and could improve their performance in the courses. The results for hypotheses 1 are consistent with the study conducted by Mathieson et al. (2001) in which the effect on U from R was also small (β = 0.216, p < .05).
One reason for the partial support for hypothesis 1 might be that students with more resources could also have more knowledge of the capabilities and applications of WebCT, which makes those students also think WebCT is useful. On the other hand, students' attitudes towards using WebCT could also influence their beliefs. PRATAM proposed attitude towards using WebCT as the exogenous variables linked to both R and U. Hence, a student's positive attitude towards using WebCT could encourage him/her to pursue more resources; while this positive attitude also helps the student to believe WebCT is useful. Cheng, Lou, Kuo, and Shih (2013) examined students' acceptance of technology in digital game-based learning by measuring students' EOU, U, and user intentions through a survey. Results of the path analysis model were similar to those in the current study. Students' positive attitudes towards use and U had a direct effect on their acceptance towards the game-based learning. Sánchez, Hueros, and Ordaz (2013) investigated acceptance and usage of WebCT using TAM among business and education sciences students. The results indicate that WebCT acceptance and usage were directly influenced by U and indirectly by EOU. In the current study, EOU directly impacted U, and attitude towards using WebCT and U indirectly influenced BI and U, which was similar to Sánchez et. al's (2013) study.
The results for hypothesis 3 are inconsistent with the findings from the study conducted by Mathieson et al. (2001) , which demonstrated a significant relationship (β = 0.291, p <. 05) on R to BI. As this current research used a conservative manner to duplicate Mathieson et al.'s (2001) extended TAM, the insignificant results on the relationship between R and BI are understandable. A further investigation on the relationships between R and BI in a higher education OLS setup is needed to clarify this issue.
The results of hypothesis 9 are not consistent with Davis et al.'s (1989) The students in the current study's pre-test assessment might not have had the proper time to form the completed BI. Therefore, BI in the pre-test data failed to display a significant path to actual system use. Furthermore, the EFA results are highly interrelated measurement scores in attitude towards and BI in the pre-test data. These interrelated results further support the thought that the students' BI in the pre-test was incomplete. Shroff, Deneen, and Ng (2011) utilised TAM by examining students' BI towards the utilisation of an e-portfolio system. Students' U, EOU, A, and BI were measured. The results of the present study are consistent with Shroff et al.'s (2011) study where students' EOU significantly influenced A. However, in the current study R had the strongest influence on U, which contrasts with Shroff et al.'s study, where EOU had the most influence on U.
Contributions
This study provides additional information regarding the usage behaviour of WebCT through TAM. We incorporated R as the alternative belief predictor to assess the usage behaviour of WebCT in higher education. While researchers (e.g., Lee, 2008 ) have adopted formative R into OLS, the overall reflective R have not been adopted into the WebCT system yet. An evaluation of students' overall perception of resources in higher education WebCT courses could help in understanding the issue of resources for school administrators, instructional designers, and researchers.
We utilised a pre-test, post-test design to evaluate the revised PRATAM where students' scores on the variables of interest ( Figure 1) were examined before and after using WebCT. The influence of R on EOU and BI, the impact of EOU on U and A, the influence of U and A on BI, and the effect of BI on USE increased from pre-test to post-test. These fluctuations suggest that students' initial beliefs, attitudes, intentions, and behaviours changed during the progress of the WebCT courses. Davis et al. (1989) also found the changes on the standardised coefficient beta over time. The students in the sample might have faced issues/barriers in using WebCT resources, which could have impacted their class performance and productivity. This might have decreased the impact of R on U after using WebCT. Issues in WebCT could have decreased students' perceptions of EOU (as they might have had to put extra effort into navigating through WebCT resources) and U of WebCT, which could have weakened the impact on their attitude towards using WebCT from pre-test to post-test scores. The findings from the present study could lead to the further development of effective strategies and pedagogies for supporting and locating resources to enhance the usage behaviour in an OLS.
Limitations
The study has a few limitations. First, a convenience sample was used to collect data from two online classes. Hence, participants would be considered as biased and might not be representative of other groups or populations. Second, the response rate accounted for only 47% of the target population. Researchers have suggested that surveys with a lower response rate yield a more accurate measurement than surveys with a high response rate (Visser, Krosnick, Marquette, & Curtin, 1996) . The total valid sample in this study accounted for only 115 students, where Hatcher (1994) suggested an acceptable sample for more than 150 observations in SEM. Hence, sample size and response rate might bring biases to the results. Third, different OLS components and functions might result in different rates of WebCT usage. Therefore, WebCT usage may not represent comparable data over different course content and instructors. Fourth, we did not distinguish between reflective resources that measure overall perception of resource availability, and formative resources that measure specific factors such as technical expertise, hardware, software, and financial support for system utilisation (Mathieson et al., 2001 ).
Conclusion and future research
This paper introduced an overall reflective resource measurement of R in the TAM as a new aspect of students' beliefs into a higher education WebCT OLS and validated the influences towards other existing beliefs, attitudes, intentions, and behaviour variables. The results indicate that a small portion of U and EOU was explained within PRATAM, suggestng the existence of external variables. Although Davis et al. (1989) suggested the influence of external variables in the original TAM, a similar finding has been made in a WebCT environment by Pan (2003) , which found students' EOU and U were influenced by extraneous variables such as computer self-efficacy and subjective norms.
The instruments used in the current research to assess students' actual system use were based on the selfreported design. Additional studies that address actual system use in both self-reported and computerrecorded usage will bring more understanding to the students' actual usage behaviour towards WebCT. The current research assessed only R based on the reflective measures. Further investigation on formative resources would help to find out the potential leverage points for students' usage behaviours towards WebCT or other OLSs. We found variations in the causal relationships of PRATAM's variables at two different assessment times. Further examination of the changes over time using a CMS and LMS is suggested. We did not evaluate the influence of gender in terms of perception and usage in WebCT. Wong et al. (2012) examined gender differences in computer usage and acceptance by using TAM. Future studies could examine the influence of gender on other attitudes and usage of OLS. Students' social presence and sociability skills and whether these skills influence the manner in which students perceive and utilise resources and their attitude towards system usage can be examined in the context of PRATAM. Fathema, Shannon, and Ross (2015) utilised TAM to study faculty members' LMS usage behaviours in higher education. The revised PRATAM can also be extended to examine the impact of faculty's perception, attitude and sociability to utilising various OLSs.
